External aortic compression is an emergency manoeuvre proposed to reduce postpartum haemorrhage and permit time for resuscitation and control of bleeding.
In both developed and developing countries postpartum haemorrhage (PPH) contributes to a significant proportion of perinatal maternal morbidity and mortality'5. Various methods and techniques have been described over the last century to improve outcome; however, in Australia postpartum haemorrhage remains the most common cause of direct perinatal maternal death,,4,6. This serious obstetric problem (postpartum loss of > 600 ml of blood) occurs in 3-7010 of vaginal deliveries 4 -6 . A technique which has been described as a temporizing measure in the management of severe haemorrhage is externally applied aortic compression'-'o. External pressure on the abdominal aorta is proposed to decrease distal aortic (and hence uterine artery) blood flow and thus control immediate, life-threatening haemorrhage. Despite descriptions of the technique no clinical study has been done to demonstrate the efficacy, safety or appropriateness of this manoeuvre in postpartum patients.
In this paper a preliminary study to assess the technique of external abdominal aortic compression is described.
MATERIALS AND METHODS
A prospective study was undertaken to assess the haemodynamic effects of external abdominal aortic compression on healthy, non-bleeding women in the immediate postpartum period.
Patient Selection
Twenty healthy women were studied within four hours of normal vaginal delivery of a single infant. The study was approved by the Area Research Ethics Committee and informed consent was obtained from each participant.
Patients were excluded if there had been significant blood loss in labour or if there was any pre-existing medical or psychiatric condition.
Methods
Patient demographic data recorded include age, weight and height. Body mass index (BM I) was calculated for each patient. The elapsed time post-partum, whether epidural analgesia was used in labour or not, and if so, the elapsed time since top-up was noted. All measurements were done in the supine position. Mean arterial blood pressures were recorded simultaneously in the right arm and on the left calf with two Dinamap 1846 oscillometric blood pressure monitors (Critikon, U.S.A.). Heart rate was recorded from the arm oscillometric monitor. In order to avoid any influence on distal pressure, right femoral pulsation (i.e., contralateral to calf blood pressure recording) was palpated during all measurements. Femoral pulsation was recorded as 0 (absent), 1 (decreased), 2 (normal), 3 (increased) or 4 (bounding and full).
All studies were performed by the same observer in the labour ward. Measurements were made at four points in the study: 1. Baseline, 2. "Sham" aortic compression, 3. Aortic compression, 4. Release.
Recordings were made with the observer standing on the right side of the supine subject lying in a standard hospital bed. "Sham" aortic compression consisted of pressing the observer's right fist into the right subcostal region for approximately 90 seconds. This was in order to provide a control measurement for each subject. Aortic compression consisted of the observer's right fist firmly pressed into the abdomen in the midline, just above the umbilicus with the palmar aspect of the hand directed caudad. Here the aorta can be easily palpated and compressed by firm pressure backwards against the vertebral column in the recent parturient. Usually the contracted, postpartum uterus can be palpated at or just below the umbilicus. Haemodynamic measurements were recorded when aortic compression was thought to be successfully applied. The compression was applied for the duration of the measurements (approximately 90 seconds).
Upon completion of the study patients were requested to quantify discomfort on a 100 mm visual analogue scale.
The results are presented using simple descriptive statistics and analysis of variance for comparing the subjects' characteristics. Paired Student's t test was used for comparison of measurements on the same subject. Analysis was two-tailed and tests were performed using a significance level of 5070 (P < 0.05).
RESULTS
External abdominal aortic compression was found to be a simple technique to apply. While the degree of force required to compress the aorta was greater than anticipated, the compression was applied by pressure from one arm only.
Of the twenty subjects studied, successful aortic compression (as defined by absent femoral pulse and unrecordable arterial blood pressure in the lower limb) was achieved in eleven subjects (55%). Significant reduction (P<O.OI) of the lower limb mean arterial blood pressure was seen in two subjects (10%) from 73 to 50 mmHg and 58 to 49 mmHg respectively. The eleven parturients with successful aortic compression did not differ from the subjects with maintained leg blood pressure in terms of body habitus (as defined by body mass index), age, time postpartum or whether epidural analgesia was used ( Table 1) .
Obliteration of the femoral pulse to palpation was observed in all of those subjects with absent or significantly reduced leg blood pressure. The remaining seven patients had persistence of the femoral pulse during aortic compression.
In terms of systemic haemodynamic changes, the group with successful obliteration of leg arterial blood pressure had a mean increase of 6.9 mmHg (7.5%) in arm mean arterial blood pressures from baseline to aortic compression (Table 2 ). This was not statistically significant. In addition, there was a mean increase of 3.0070 from sham to aortic compression arm mean arterial blood pressure (95.7 to 98.6 mmHg). This also was not statistically significant. Those subjects with absent leg blood pressure had a mean reduction in heart rate with aortic compression of 12.9% from baseline and 10.3% from sham recording (from 69.5 and 67.5 respectively to 60.5 bpm). Both of these reductions were statistically significant ( Figure 1 ).
In the group of patients that did not have obliteration of the femoral pulse, there was no significant change in leg or arm arterial blood pressure or heart rate when baseline, sham and aortic compression readings were compared. There was a statistically significant difference (P< 0.01) in the mean discomfort score between the patients in the successful aortic compression group (39.8 mm, SD 20.9) and the group in which aortic Anaesthesia compression was unsuccessful (24.7 mm, SD 17.5). The use of epidural analgesia in labour did not have any effect on the discomfort scores of subjects in either the successful or unsuccessful aortic compression groups when compared with those subjects without epidural analgesia. The mean duration after top-up was 310 minutes (range 200-390 minutes).
At the completion of the study all subjects had a return to baseline blood pressure and heart rate levels.
DISCUSSION
Morbidity and mortality from severe postpartum haemorrhage continues to be a major health issue. This is particularly so in developing countries where 80"70 of births occur outside hospital and maternal mortality rates approach 4.5 per 1000 births. Of these, PPH is the cause in 16070 of direct obstetric deaths, making it the largest single cause of direct perinatal maternal death 2 • Even in "developed" countries where the incidence of maternal death is much less, haemorrhage remains the most frequent cause of direct maternal death. In Australia, PPH was the cause of approxi-mately 11 070 of the 94 direct maternal deaths in the three years 1982-1984 and of these, Aboriginal maternal deaths contributed a disproportionate number 4 • The sudden, unexpected massive blood loss associated with severe PPH is one of the more demanding emergencies in obstetric and anaesthetic practice. An unstable patient may lose between 2 and 18 litres of blood before the bleeding is controlled 11. Immediate steps need to be taken for both resuscitation and formal intervention to prevent exsanguination.
In any circumstance it can take minutes to hours to institute measures to stop the PPH. This may involve preparing operating theatres and/or transporting the patient, which may prolong the interval between diagnosis and control. Outcome may be worse if the bleeding is not contained or resuscitation is delayed in the interim.
This study seeks to establish the technique of external abdominal aortic compression as a temporizing measure worthy of consideration while resuscitation and management are effected. External aortic compression can be applied due to the lax abdominal wall and the diastatic rectus abdominis muscles of the postpartum patient. This manoeuvre may reduce blood flow through the uterine artery and arrest uterine perfusion. Venous bleeding may contribute to PPH and the effect of aortic compression on venous bleeding is not known at this stage. Further study is planned with bleeding patients and should help further clarify the role of aortic compression.
The force required to apply external abdominal aortic compression was greater than expected, but not impractical for a single operator. It may be necessary to rotate the role of "compressor", similar to that seen with external cardiac compression (or enlist physical assistants such as orderlies), if external aortic compression is needed for an extended period.
In addition to established treatment such as oxytocics and prostaglandins, other temporizing measures described include bimanual compression of the uterus, application of the MAST suit l '15, vaginal packing 9
. 16 and insertion of a Foley catheter balloon into the cervical canal 17 • All of these methods are proposed as manoeuvres to gain time, however several of them require either special training or equipment. External abdominal aortic compression is proposed as a simple technique that can supplement these measures and be performed by trained and untrained personnel.
There may also be a place for direct aortic compression with severe bleeding at caesarean section. This could be applied either by the surgeon's hand or a surgical instrument (aortic cross clamp or a blunt compressive device).
This present study demonstrates that externally applied aortic compression is a haemodynamically safe manoeuvre in normal subjects. There was no statistically significant change in systemic mean blood pressure in those subjects who had obliteration of their femoral pulse. Although the 12.9070 fall in heart rate with successful aortic compression was statistically significant this would appear unlikely to affect either healthy or bleeding patients. The response of patients with severe pre-eclampsia or cardiac disease to aortic compression is unknown.
Mean arterial blood pressures recorded from the Dinamap oscillometer were utilized as they are reported to record within 5 mmHg of directly measured mean arterial pressure l8
• Heart rate was recorded from the automatic oscillometric devices as this has been found to be a reliable method of indicating heart rate l9 • Limitations of this study include the use of a single recording at each manoeuvre and the bias of an unblinded observer, particularly in regard to assessing femoral pulsation. Automatic blood pressure measurements do not indicate perfusion; however it is apparent that less bleeding would occur from a uterine artery with a markedly reduced or even zero mean arterial pressure.
It is of clinical interest that the femoral pulse was impalpable in all subjects who had obliteration or marked reduction of the leg blood pressure (l3 of 20 subjects) while it remained palpable in all of the subjects with maintained leg blood pressures (7 of 20 subjects). Apparently then, loss of the femoral pulse upon application of aortic compression would indicate successful performance of the technique.
While this study was of limited size, it appears that success in performing aortic compression cannot be predicted on the basis of obesity (as measured by BMI), age, time elapsed postpartum or the presence of epidural analgesia. Three of the subjects on whom aortic compression was unsuccessful had a persistently high fundus of the uterus above the umbilicus. One other patient had a significant degree of abdominal wall muscle tone and the aorta was impalpable. These patients may indicate that aortic compression can be predicted to be difficult to apply in those patients with a large, uncontracted uterus. As PPH is described as occurring more frequently in association with uterine atony, this aspect requires further investigation.
Discomfort was significantly greater in those subjects with successful aortic compression. This increase of 61070 may indicate that successful aortic compression is related to a greater pressure being applied to the abdomen or that successful aortic occlusion leading to temporary distal ischaemia is uncomfortable. No subject requested termination of the manoeuvre prior to completion of the study. It would seem unlikely that patients with exsanguinating PPH would be concerned with this aspect of aortic compression.
Further study of bleeding patients is planned.
CONCLUSION
Severe postpartum haemorrhage continues to be a major obstetric and anaesthetic challenge. Sudden massive blood loss can result in maternal death if not promptly and aggressively managed.
External abdominal aortic compression is an emergency manoeuvre that may permit time for resuscitation, transport and treatment to be instituted. This simple technique may be performed safely and quickly by skilled and unskilled health workers without any special equipment. It is recommended that aortic compression be considered in massive postpartum haemorrhage.
